P atient gender and race predict the amount of analgesic given to patients in a variety of clinical settings. In general, women 1±3 and minorities 3±6 receive less analgesic than men and nonminority patients undergoing similar medical procedures. These findings suggest that, for pain as well as for other medical conditions, 7±11 women and minority patients are treated less aggressively. Such findings raise concerns that decisions about pain management may be influenced by patient characteristics unrelated to clinical condition and point to possible treatment biases. Because these studies involved retrospective reviews of medical records, however, it is unclear whether treatment differences reflected patient behavior, the behavior of the medical staff, or both. 6 Gender or ethnic differences in style of communication, 3, 5, 12 language spoken, insurance coverage, disease manifestations, or body weight may have resulted in the treatment differences found in these studies. The aim of this study was to determine whether patient gender and race would influence decisions about pain management. An experimental design using medical vignettes was employed to hold disease characteristics and body weight constant and to vary patient gender and race systematically. Decisions about pain management were assessed by asking physicians to select a course of treatment (i.e., a dose of analgesic) and report on followup care in cases where the patient's pain persisted. It was predicted that patients presented as female and as black would receive lower doses of narcotic analgesics than patients described as male and as white.
METHODS

Subjects
Primary care physicians (family practitioners and general internists) were recruited from regions in the Northeast (i.e., Albany and New York City, NY; Worcester and Boston, Mass). They were contacted through listings in local telephone directories and insurance company directories, and through physician referrals. In addition, permission was obtained from department chairs to distribute questionnaires at staff and resident meetings. The protocol was approved by the Human Subjects' Review Committee (Union College, Schenectady, NY), and all subjects provided informed consent.
Approximately 220 surveys were distributed, and 111 (50%) were returned. Table 1 summarizes the characteristics of the 111 participants. Sixty-one (55%) were male, and 50 were (45%) female. Eighty-eight (79%) were white, and 15 (13.5%) were of Asian ancestry; only 3 (2.7%) of the physicians were black. Forty-seven (42%) were family practitioners, and 61 (55%) were internists. All had completed at least 2 years of residency; 98 (88%) were attendings.
Materials
Three medical vignettes were created depicting patients suffering from common medical complaints (see Appendix). Two vignettes (kidney stone, back injury) had pain as the primary complaint. The pain was described as acute, severe or intense, and unresponsive to nonprescription analgesics. The 2 painful conditions were chosen because of their very different implications. Kidney stone pain presents a relatively uncomplicated problem; it is infrequent, but not rare, and severe, but not chronic. In contrast, lower back pain is much more common, varies greatly in its intensity, is apt to become chronic, and can lead to continued use of narcotics. The third vignette presented symptoms of sinusitis. The purpose of the sinus scenario was to disguise the study's focus on treatment of pain and to test whether biases in analgesic prescription might mirror those observed in the treatment of other medical conditions.
Each vignette presented a fictitious patient whose race and gender varied. Cues about the patient's race and gender were enhanced by providing fictitious names generated from previous research on ethnic stereotyping. 13 White male and female names were Mark/Mary McKenzie, Donald/Donna Stern, and John/Joan Reilly; black male and female names were Malik/Moesha Washington, Darnell/Desiree Tyson, and Jamal/Jamesha Jackson.
Questions following each vignette assessed the aggressiveness with which physicians would treat the symptoms of the presenting patient (see Appendix). For back pain and kidney stone patients, the physicians were given the option of prescribing a combination of hydrocodone and acetaminophen (generic Lortab) or of making other suggestions for easing the patient's pain. If they chose to prescribe hydrocodone, they were asked to choose a strength (2.5, 5.0, 7.5, or 10.0 mg with 500 mg of acetaminophen), a maximum number of pills per day (1 to 12), a maximum number of days (1 to 6), and a number of refills (0 to 3). If they chose to prescribe hydrocodone, they were asked whether they would modify their original prescription if the patient returned to the office complaining of insufficient pain relief, and they were given the same dosing options. Furthermore, physicians were asked if they would prescribe a refill if the patient completed the prescription but complained that the pain returned. Hydrocodone was selected for several reasons: the brand name medication (Lortab) is well known to physicians and is commonly prescribed for moderately severe pain; it comes in a series of strengths; and it is a narcotic and, therefore, has a potential for addiction.
In the sinusitis scenario, physicians were asked if they would treat the patient with antibiotics or recommend other treatments. If they would prescribe antibiotics, they were asked for the type of antibiotic, the duration of treatment in days, and the number of refills, and were asked what they would do if the patient returned in 4 days to report that his or her condition was not improved.
Procedures
A 2 (patient race) Â 2 (patient gender) Â 2 (physician gender) between-subjects experimental design was used, in which each physician read one version of each vignette. This design was chosen, as in other studies of bias, 11, 14 because it would have been impossible to mask the true nature of the study if the physicians were given multiple vignettes that were identical on all parameters except for patient gender and race. All physicians read the same 3 scenarios, and the patient characteristics of gender and race were always presented in an alternating fashion (e.g., male-female-male; black-white-black) across the 3 vignettes. Vignettes were distributed using a modified blockrandomization design without replacement. The 4 experimental combinations (white male, black male, white female, black female) were randomly ordered and presented in that sequence to male physicians and to female physicians throughout the study. 11, 14 This procedure ensured that male and female physicians were equally distributed across the 4 conditions and guarded against any effects due to selection bias. Upon completion, physicians were asked to recall the patient characteristics (i.e., gender, age, and ethnicity) from each vignette to assess whether patient cues were salient. Physicians receiving surveys by mail were instructed to seal their responses to the vignettes in the envelope provided before completing the final questionnaire that asked them to recall patient characteristics. All completed surveys were returned on site or mailed back to the investigator. In exchange for their participation, physicians were offered refreshments, or they were given the option of receiving $5.00 in cash or having the money donated to Hospice in their name.
Analysis
SPSS for Windows Version 9.0 (SPSS Inc., Chicago, Ill, 1999) was used for analyses. Frequency analyses were conducted to summarize physician characteristics (Table 1) and to determine the extent to which physicians accurately recalled the patients' race and gender. Pearson 1 2 statistics
were used for categorical data reflecting physicians' decisions to treat patients with prescription medication and their willingness to revise prescriptions for patients reporting unsatisfactory relief. Chi-square analyses were also used to establish comparability of male and female physicians regarding board certification and specialty, while t tests determined comparability with regard to age and years in practice. The impact of patient gender and patient race on treatment decisions was assessed using a univariate analysis of variance (ANOVA) of hydrocodone doses prescribed for both initial and recurrent kidney stone and back pain. Physician age and years in practice were included as covariates in each ANOVA because male physicians were slightly older and had been in practice more years than female physicians. For both pain scenarios, the total dose of hydrocodone was entered as the dependent variable while patient gender, patient race, and physician gender were entered as fixed factors in the ANOVA. The analysis tested for main effects for patient gender, patient race, and physician gender as well as for interactions between these 3 factors. Total dose of hydrocodone was calculated using the following formula: hydrocodone strength per pill Â number pills per day Â number of days Â number of refills. Exploratory box plot analyses were used to identify outliers that may have contributed to significant effects.
RESULTS
Manipulation Check
Most physicians accurately recalled the gender (98.2%) and race (91.5%) of the patients depicted in the vignettes.
Group Comparability
Male and female physicians did not differ with regard to specialty (family practice vs internal medicine) or board certification. However, male physicians were older (44 vs 38 years; P = .001) and had been in practice longer than female physicians (15 vs 9 years; P = .002).
Kidney Stone Pain
One hundred seven (96.4%) of the physicians opted to treat kidney stone pain with a prescription analgesic. Chisquare analyses revealed that this decision did not vary by physician gender, patient race, or patient gender. Descriptive statistics for doses of hydrocodone prescribed for initial and follow-up treatment of kidney stone pain by patient gender and patient race are presented in Table 2 . The ANOVA of hydrocodone prescribed for initial kidney stone pain demonstrated no main effects, and neither covariate was significant (doctor age, P = .83; years in practice, P = .48). Dose of hydrocodone selected did not differ by patient race (white = 308 mg; black = 271 mg), patient gender (male = 251 mg; female = 340 mg), or physician gender (male = 332 mg; female = 248 mg). However, the ANOVA did reveal a significant interaction between physician gender and patient race ( F 1,85 = 9.65, P = .003). While male physicians prescribed higher doses of hydrocodone to white patients than to black patients (426 mg vs 238 mg), female physicians did the reverse (161 mg vs 335 mg; see Fig. 1 ). All other interactions tested for by the ANOVA of initial hydrocodone doses selected for kidney stone pain were not significant (i.e., physician gender and patient gender, P = .70; patient gender and patient race, P = .37). The ANOVA of follow-up doses prescribed for persistent kidney stone pain demonstrated Male  White  24  286  328  14  227  255  Black  23  214  166  13  290  234  Total  47  251  261  27  258  243   Female  White  20  335  344  9  365  413  Black  19  345  268  8  366  264  Total  39  340  305  17  366  341   Total  White  44  308  332  23  281  325  Black  42  271  225  21  319  242  Total  86  291  284  44  299  286 similar findings. There were no main effects for patient race (white = 381 mg; black = 319 mg), patient gender (male = 258 mg; female = 366), or physician gender (male = 335 mg; female = 378 mg), and neither covariate was significant (physician age, P = .83, years in practice, P = .54). However, a similar interaction between physician gender and patient race occurred for hydrocodone prescribed to patients complaining of inadequate analgesia (F 1,43 = 6.90, P = .01). Male physicians' revised doses of hydrocodone were higher for white patients than for black patients (452 mg vs 218 mg), while female physicians' revised doses were higher for black patients (539 mg vs 217 mg; see Fig. 2 ). No significant interactions were demonstrated between physician gender and patient gender (P = .61) or patient gender and patient race (P = .93) for follow-up care. Chi-square analysis revealed that male physicians were more likely than female physicians to prescribe refills of hydrocodone to kidney stone patients of either race (1 2 1 = 5.16, P= .03). We ran exploratory box plot analyses to identify any outliers with regard to kidney stone treatment. No changes in the results occurred when these were excluded.
Back Pain
Ninety physicians (81.1%) opted to treat back pain with a prescription analgesic. Descriptive statistics for doses of hydrocodone prescribed for initial and follow-up treatment of back pain by patient gender and patient race are presented in Table 3 . As with kidney stone pain, 1 2 analyses demonstrated that the decision to treat back pain did not vary by patient race, patient gender, or physician gender. Furthermore, ANOVA analyses of total initial hydrocodone doses prescribed for back pain demonstrated no main effects for patient race (white = 188 mg; black = 233 mg), patient gender (male = 192 mg; female = 233 mg), or physician gender (male = 212 mg; female = 215 mg); neither covariate was significant (physician age, P = .68; years in practice, P = .56). No interactions between physician gender and patient race (P = .37), physician gender and patient gender (P = .90), or patient gender and patient race (P = .80) were demonstrated. Similarly, the ANOVA of follow-up hydrocodone doses prescribed for back pain demonstrated no main effects for patient race (white = 245 mg; black = 290 mg), patient gender (male = 268 mg; female = 272 mg), or physician gender (male = 304 mg; female = 246 mg); neither covariate was significant (physician age, P = .68; years in practice, P = .56). However, analyses of revised prescriptions for follow-up care revealed an interaction between physician gender and patient gender (F 1,28 = 5.50, P = .03). As shown in Figure 3 , male physicians who revised their prescriptions gave higher follow-up doses of hydrocodone to male patients than to female patients (406 mg vs 201 mg), and female physicians prescribed higher doses to female patients than to male patients (327 mg vs 163 mg). No interactions between physician gender and patient race (P = .56) or patient gender and patient race (P = .22) were demonstrated. Male physicians were, however, more likely than female physicians to prescribe refills of hydrocodone to patients suffering recurrent back pain, regardless of the patient's gender (1 2 1 = 4.38, P = .03). Exploratory box plot analyses revealed that there were no outliers with regard to back pain treatment. 
Sinus Infection
Ninety-one physicians (82%) reported that they would treat a probable sinus infection by prescribing an antibiotic. Male and female physicians' initial decision to treat sinusitis did not differ by patient gender or race. However, white patients were prescribed a longer course of antibiotics (mean, 13.7 vs 9.2 days; F 1,87 = 4.90, P = .03) and were prescribed refills for their antibiotic more often than were black patients (1 2 1 = 4.05, P = .04). In addition, male patients were prescribed a more expensive, broader coverage antibiotic more often than were female patients (1 2 1 = 6.41, P < .04). Male physicians were more likely than female physicians to allow their patients with sinusitis to refill their antibiotic (1 2 1 = 4.35, P = .04).
DISCUSSION
We expected on the basis of previous studies 1±6 that physicians presented with medical vignettes would treat the pain of women and minority patients less aggressively, but we found no overall differences in decisions to prescribe analgesic or in doses of analgesic selected. In fact, physicians' initial decisions to treat patients' medical complaints were unaffected by patient gender or race across all 3 medical conditions. The lack of overall treatment bias revealed in this study is an important finding, especially given recent concerns about the media's overstatement of research findings implying that discrimination pervades medical decision making. 15 We did find, however, a more complicated set of treatment patterns that suggest possible differences in the treatment approaches of male and female physicians. When treating hypothetical kidney stone pain, male physicians prescribed twice as much hydrocodone to white patients than to black patients, whereas female physicians did the reverse. In addition, male physicians treating hypothetical patients presenting with unresponsive lower back pain prescribed twice as much hydrocodone to male patients than to female patients; female physicians did the reverse and prescribed more hydrocodone to female patients than to male patients. Therefore, gender and racial differences were evident only when the role of physician gender was examined, suggesting that male and female physicians may react differently to gender and/or racial cues.
The decision to treat sinusitis, like the decision to prescribe narcotics at all for pain, was not related to patient gender or race. Only the types of antibiotics selected and their duration reflected differences by gender or race. While these results are in accordance with other studies reporting gender and racial differences in the treatment of medical conditions where pain is not the primary complaint, 7,9,10 they illustrate that treatment differences observed in one clinical condition do not always mirror the type or direction of differences in another. The finding that treatment bias did not occur in all scenarios and that the differences observed occurred only with regard to the aggressiveness of the regimen selected and not decisions to treat is reassuring. It is unclear why treatment approaches varied according to the gender of the physician in this study. The reasons for these differences can only be speculative. Physicians may sympathize or identify with patients of the same gender 7 or race (in the case of male physicians), or with patients of disadvantaged groups (in the case of female physicians). It is also unclear why physician gender interacted with patient race when treating acute kidney stone pain but with patient gender when treating persistent lower back pain. The differences noted between the prescribing patterns of male and female physicians were unexpected and may be spurious. They warrant further investigation; if confirmed, they could help explain previous reports of less aggressive pain management in women and minorities, at least in studies where male physicians did 4 or may have predominated.
In testing whether patient gender and race would influence decisions about pain management, we tried to overcome some of the problems found in previous studies. All physicians in the study read identical vignettes that held symptom presentation, body weight, and disease severity constant in a systematic fashion to minimize the influence of factors that may have accounted for differences in treatment reported in previous studies of gender and race.
1±6 Therefore, the findings raise the possibility that treatment disparities may not necessarily be a function of the way patients present their illnesses or interact with physicians. 4, 12 The limitations of the study are that the sample was one of convenience, moderate in size, and restricted to physicians primarily in the Northeast. In addition, only half of the physicians solicited chose to participate. Therefore, these findings may not be representative of all primary care providers. In addition, we were unable to control for physicians' overall prescribing habits. However, given the manner with which physicians were assigned patient vignettes, and the balance of male and female physicians across the 4 experimental conditions that varied patient gender and race, it is unlikely that patients of a particular gender or race were consistently assigned to physicians with particular prescribing habits.
Future projects would be to study a larger sample of physicians and to include physicians of different ethnic backgrounds. The majority of physicians in the sample were white, so that the impact of physician race could not be ascertained. Future studies could involve an expanded set of different pain scenarios, and they could allow systematic variation of other patient factors such as socioeconomic status or age. The extent to which gender and race influence physician-patient communication also calls for further study, especially given evidence that health care messages are more effective when the educator's race matches that of the audience. 16 Although male and female physicians exhibited different treatment patterns in this study, the meaning of these different treatment approaches is difficult to ascertain. More treatment, whether with narcotics for back pain or kidney stone pain or with antibiotics for presumed sinusitis, does not necessarily indicate better care and may, indeed, reflect worse care. Therefore, the clinical significance of the findings is unclear. In addition, whether the results accurately reflect treatment patterns occurring in clinical practice is unknown because this study used vignettes and did not assess physician responses to actual patients. Still, the results of this study raise the possibility that physicians' decisions about pain management are impacted differently by gender and racial cues, a finding that warrants further research, particularly in light of the fact that physician gender has been largely ignored in studies of treatment bias.
